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We claim: 

1 . A transition metal compound of the formula (I) 




is a divalent group such as 
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M Is titanium, zirconium or hafnium; 



R\R 2 
R 3 



>3* 



R 4 ,R 4 * 



are identical or different and are each a CVC20 group; 

are identical or different, identical to or different from R 1 or R 2 and are each hy- 
drogen or a C1-C20 group; 

is a C 6 -Cia-aryl group or C 4 -Ci8-heteroaryl; or a fluorinated Ce-Cao-aryl or Cr-C 2 cr 
alkylaryl, where the aryl part of these groups may bear one or more linear or 
branched Ci-Ci 8 -alkyI, Ci-C ie -alkoxy, Ca-Cio-aikenyl or C 3 -C 15 -alkylalkenyl groups 
as substituents, or R 3 together with R 4 forms a monocyclic or polycyclic ring sys- 
tem which may in turn be substituted; 

is hydrogen or a C t -C4o group or R 3 ' together with R 4 ' forms a monocyclic or poly- 
cyclic ring system which may in turn be substituted; 
are identical or different and are each hydrogen or a C1-C20 group; 



R^R^.R^R 6 ' are identical or different and are each hydrogen or a C^C 2 o group; 

R 7 is a bridging structural element between the two indenyl radicals and is selected 
from the M 2 R 10 R 11 group, where M 2 is silicon, germanium, tin or carbon and R 10 
and R 11 may be identical or different and are each hydrogen or a CVC20- 
hydrocarbon-containing group; 

R 8 ,R 9 may be identical or different and are each halogen, linear or branched C^Cnr 
alkyl, substituted or unsubstituted phenoxide, or R 8 and R 9 are joined to one an- 
other and form a monocyclic or polycyclic ring system which may in turn be sub- 
stituted. 



2. A transition metal compound as claimed in claim 1, wherein 
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where the substituents R 3 to R 6 and R 3 * to R 6 are defined as for formula (I): 
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A transition metal compound as claimed in claim 1 or 2, wherein 

M 1 is zirconium; . . 

R\R 2 are identical or different and are each a d-C^alky! group; 

R 1 ',R 2 ' are identical or different and are each hydrogen, methyl, ethyl, n-propyl, isopropyl, 
n-butyl, isobutyl, tert-butyl, cyclopentyl or cyclohexyl; 

R 3 t R 3 ' are identical or different and are each a C 6 -C 18 -aryl group or two radicals R 3 to* 
gether with R 4 and/or R y together with R 4 ' may form a monocyclic or polycyclic 
ring system which may in turn be substituted, and R 3 ' may also be hydrogen; 

R 4 ,R 4 ' are identical or different and are either hydrogen or R 4 together with R 3 and/or R 4 ' 
together with R 3 ' form a monocyclic or polycyclic ring system; 

R^R^R^R* are identical or different and are each hydrogen, linear or branched Ci-C 18 - 
alkyl, CVCio-alkenyl or C 3 -C 15 -alkylalkenyl; C<rC 2 o-aryi, GrCta-heteroaryl, C7-C20- 
arylalkyl; orfluorinated Ci-Ciz-alkyI, C2-C 10 -alkenyl, Ce-Czo-aryl or Cr-Cararylalkyl; 
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R 7 is a bridging structural element SiR 10 R 1t and R 10 and R 11 are identical or different 

and are each a Ci-C 2 o-hydrocarbon-containing group and 
R 8 ,R 9 are each chlorine or methyl. 

5 4. A ligand system of the formula (II) or its double bond isomers; 




R 2 ' 



where the variables are as defined for formula (I). 

20 

5. . A process for preparing ansa-metallocenes of the formula (I), which comprises the follo- 
wing steps: 
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where the variables R 1 , R v , R 2 , R* R 3 . R 3 ', R 4 , R 4 ', R 5 , R*. R 6 and R* are as de- 
fined for formula (I), M 3 is an alkali metal, an alkaline earth metal, aluminum or 
tanium, Hal is halogen, m is an integer and is equal to or greater than 1 and the 
sum of m+n corresponds to the valence of M 3 ; 

b) deprotonation of the substituted indene of the formula (IV) or (IV) and subsequent 
reaction of the deprotonated indene with compounds of the type R 7 X 2 to form 
. compounds of the formula (V) or (V) or their double bond isomers, 
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where X is CI, Br, I or O-tosyl and R 7 is as defined for formula (I); 

c) reaction of the compound of the formula (V) or (V) with a further deprotonated in- 
dene which has been obtained by deprotonation of (IV) or (IV) to form the ligand 
system of the formula (Ha) or its double bond isomers, 
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d) deprotonation of the ligand system of the formula (Ma) or its double bond isomers 
and reaction with compounds of the type X 2 M 1 R 8 R 9 to give the ansa-metallocene 
of the formula (I), where X is as defined for formula (V) and M 1 , R 8 and R 9 are as 
defined for formula (I). 
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10 where 



R 1 ,R 2 are identical or different and are each a Ci-C 2 o group; 

R 3 is a Ce-C 18 -aryl group or C 4 -Cia-heteroaryl; or a fluorinated Ce-Cao-aryl or C7-C20- 
alkylaryl, where the aryl part of these groups may bear one or more linear or 
15 branched d-C^-alkyl, Ci-C le -alkoxy, C^Cio-alkenyl or C 3 -Cis-alkylalkenyl groups 

as substituents; 

R 4 is hydrogen or a C^-C 2 o group; 

R 5 , R 6 are identical or different and are each hydrogen or a CVC20 group. 

20 7. A catalyst system comprising one or more compounds of the formula (I) as claimed in any 
of claims 1 to 3 and one or more cocatalysts and/or supports. 

8. The use of a catalyst system as claimed in claim 7 for the preparation of a polyolefin, in 
particular a copolymer of various olefins. 
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9. The use of a compound of the formula (I) as claimed in any of claims 1 to 3 for the prepa- 
ration of a polyolefin, in particular a copolymer of various olefins. 

1 0. The use as claimed in claim 8 or 9 for the preparation of ethylene-propylene copolymers. 

11. A process for preparing a polyolefin by polymerization of one 6r more olefins in the pre- 
sence of one or more compounds of the formula (I) as claimed in any of claims 1 to 3. 



35 



40 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



tXLINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




